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GAS AND STEAM POWER PLANT FOR WATER DESALINATION 



[OOOIJ The present application h^r^h^. claims nrdn^H^-y 

-§119 o n European patent .p pi ^„ 




Field of the Invention 

£ 00021 T he invention generall^relates to a gas and 
steam power plant for water desalination, in particular 
for sea water desalination. 

Backgro und of the Invent ioTi 

t0003i— TO process water containing salt, for example 
xnto drinking and/or industrial water, it is necessary 
to desalinate the water as efficiently as possible. 

mm in particular in regions where there is a 

shortage of water and in which only sea water 
containing salt is available, the processing of sea 
water by moano of desalination is often vital. 

f00041 



.To this end, water must be heated - usually in 
several stages - in order to be able to largely 
separate the salt proportion. a relatively large 
quantity of energy is required for this purpose 



SUMMARY OF THE INVENTION 



fooosi 



_«^Ai2_object of an embodimeni-. r.^ ^>.„ invention 
IS therefore to specify a gas and steam power plant for 
water desalination, by m oans of w hich the water 
desalxnation is possible with energy being utilized in 
an especially effective manner. 
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. K ^''^^^^ nia^L^i^achieved according to an 

itTT' ''^^^^^^-^ - and steam pow;; 

Plant for water desalination._^uc h_^ plant includ.. -, 
fr^, a heat recovery boIT^T into which l^;!^; 
-^austgas from a gas turbine can be directed and by 
~-^which process and/or auxiliary steam for a 
steam turbine can be generated by H>ea^way of heat 
exchange by utilising the heat energy contain^ in the 
exhaust gas^, xt further in.1....^a heat exchanger 
surface be.ng arranged in the region of the cold end of 

su^fac! r^Z'^ '° "^'^^ ^^^^ exchanger 

surface, for heating water to be desalinated, in 

particular sea water, at least a partial cjuantity of 

heat 7T ^--^inated can be fed and can be 

heated by «ea«^way_of heat exchange with the exhaust 
gas. 



I80271_ln this case, an e.»bodini.n^ invention t« 

^Z^based on the idea that, in conventional gas and 
steam power plants, do^stream of which a separate 
apparatus for the water deaalin^n™ < 
ouEl=i- aesalination is arranged, the 

outlet t«.i,erature of the exhaust gas from the heat 
recovery boiler still contains sufficient heat energy 
.n order to be able to at least preheat the water to be 

1 h :: h ■ ^ ""'"'^ °' ^^^^r 
Sources " '° additional, external heat 

sources in the process. 

mSLDue to the process, the outlet temperature of 

gas ::^Tt' °' '-ov- 

rdolst ^'""'^ ""^^ desalination with 

a downstream apparatus for the water desalination is 
awroximately between 120=c and 150«c,. such high outlet 
t«^eratures are n^inly due to the relatively high 
te^erature of the condensate which comes from th^ 
aesal.nat.on plant and which accumulates during III 



2 



uci -iw-;s;kjw^ ii>:ib 



New Patent Application 
Docket No. 32860-000634/US 

water desalination by ^^eaa^wa^^of a known apparatus 
for the vater desalination and is fed back into the gas 
and steam process. 

I0009J_By mcano w a^of a gas and steam power plant 
according to an embodiment i-v,^ invention for water 
desalination, 5.ai^the_high outlet temperatures of the 
exhaust gas from the boiler may now be utilized for 
heating the water to be desalinated^-^. For thisv^hi^ 
purpose^ the heat exchanger surface according to an 
embodiment of an e mbodi ment of invention 
provided. 



IQ010]_As a result, it is possible, inter alia, to 
reduce the outlet temperature of the exhaust gas to the 
value of known gas and steam power plants without 
apparatus for sea water desalination, this value being 
about 80OC, the temperature difference of about 40°C to 
70OC being used in the invention for heating the water 
to be desalinated. 



room 



The utilization of the heat energy contained in 



the exhaust gas is especially effective as a result. 

I00l21_.ln an advantageous configuration of an 
embodiment of the invention, the heat exchanger surfa« 
xs the last heat exchanger surface in the heat recovery 
boiler in the direction of flow of the exhaust gas. 

,ln this embodiment of the invention, by suitable 



[0013] 



design of the heat exchanger surface, provision may be 
made for the exhaust-gas temperature downstream of this 
heat exchanger surface, by the heat exchange with the 
heat exchanger surface, to be lowered to the 
advantageous exhaust-gas outlet temperature of about 
80 C desired in gas and steam power plants or to 
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another desired value. The utilization of energy is 
then especially efficient . 



I0fil4] The heat recovery boiler is advantageously 

fired, 

£0015] The additional firing of the heat recovery 

boiler by moano of in particular fossil, fuel 

permits, inter alia, accurate setting of the exhaust- 
gas temperature field in the heat recovery boiler. As a 
result. the heat recovery boiler, which as a rule 
comprioco includes _a number of heat exchangers for 
generating process and/or auxiliary steam, can be 
operated at the desired temperature level with high 
efficiency. Furthermore, an increase in the generation 
of process and/or auxiliary steam is realized. 

£0016] In a further advantageous configuration of an 

embodiment of the invention, the tertperature of the 
exhaust gas before the heat exchange with the heat 
exchanger surface is within the range of between about 
120OC and IBOoc. 

mm This temperature range corresponds to the 

exhaust-gas outlet temperature of known gas and steam 
power plants for water desalination having a 
downstream, separate apparatus for the water 
desalination, it is thus possible to develop such known 
plants for the purposes of the invention in a simple 
i«anner by m o ano ~ wa y_of the heat exchanger surface 
according to the invention and at the same time 
increase the utilization of energy^. The exhaust-gas 
temperature upstream of the heat exchanger surface 
according to an embodiment of ^ho invention-^e ^. is 
lowered by about 40^0 to 70°C by the heat exchange with 
the heat exchanger surface according to the invention 
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and this temperature difference being used for 
preheating the water to be desalinated. 



[0018] 



BRIEF DESCRI PTION OF THE DRAWlBTCg 

The present invention will becnme more fully 




dcooribcd in m uji o rinf ail bel o w. 



the dra^ i ying; 



f00191 



.The figure shows a gas and steam power plant 
according to an embodiment of the invention for water 
desalination, 

I«^S1_A sras and steam power plant 1 according to an 
e^odi^ent of the invention (or «a water desalinati;; 
IS showr. schematically in the figure. The gas and steam 
power Plant 1 ee,,^..i^ j.ncludes a gas turbine 3 and a 
stean, turbine n which are in each case coupled to a 
generator 5. 6 for generating electrical energy. 

M311__Exhaust gas 7 from the gas turbine 3 is directed 
xnto a heat recovery boiler 9 m particular for 

tu^'^l """" ^^^""^ "e- 
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.Expanded steam 39 collects during operation of 
the gas and steam power plants 1, and this expanded 
steam 39 leaves a low-pressure stage 113 of the steam 
turbxne 11 and is directed to a condenser 15. The 
condensate processed ; ^ .c_^ , 



f00221 



processed there is fed by means of a 
condensate pump 17 to a condensate preheater 29 
arranged in the heat recovery boiler 9 and is then 
directed as preheated condensate to a ^eedwa^feed 
^J^^tanX 19. Fee^w ^Peed water from 
*ee^v^feed_jvat^ tank 19 is heated by means of a 
^^e^w^f eed wa.er preheater 23 and is fed to a steam 
drum 33. The latter is connected to an evaporator 41 
Steam is extracted from the steam drum 33 and fed to a 
hxgh-pressure superheater 13, by «.ea...-^which process 
steam is generated for a high-pressure stage 111 of the 
Steam turbine 11. 



Ifi0231_Partly expanded steam from the high-pressure 
stage 111 is heated by means of a reheater 21 and fed 
to the low-pressure stage 113, 

£Om_l=ee^w^Feed water from the #ee^wa^feed water 



tank 19 xs fed to a low-pressure steam drum 22 which is 
connected to a low-pressure evaporator 24, Steam is 
extracted from the low-pressure steam drum 22 and fed 
to a low-pressure superheater 25, by mrnno of ..Liu, 
low-pressure steam 27 is generated for a plant 43 for 
the sea water desalination. The plant 43 ee«^a^ 
includes _a reservoir 35 for sea water to be 
desalinated. Sea water is extracted from this reservoir 
35 and fed to a heat exchanger surface 31, which is 
arranged in the region of the cold end of the heat 

surf^^.''°''"• '"^""^ '^'^ -^^-^e- 

prew! . ^^e^^^^ea and fed back as 

preheated . sea water 37 to the plant 43 for further 
treatment. ui<.xier 
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100251 A separate heat source for preheating the sea 
water to be desalinated is unnecessary; provided for 
this purpose in an embodiment of the invention is the 
heat exchanger surface 31, by moano of — which the 
quantity of heat contained in the exhaust gas 7 is used 
for preheating the sea water. A temperature difference 
of about 40*='C to 70*=^C is available for this purpose. 

rO_0261 Instead of being passed directly into the 
condenser 15, the expanded steam 39 may also be 
directed in the uncondensed state to the plant 43 and 
used there; in this case, a condenser may be provided 
inside the plant 43 . 

[0027] Exemplary embodiments being thus described/ it 
will be obvious that the same may be varied in many 
ways. Such variations are not to be regarded as a 
departure from the spirit and scope of the present 
invention, and all such modifications as would be 
obvious to one skilled in the art are intended to be 
included within the scope of the following claims. 
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